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I. MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWWA K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIISIIINN MPENOoaBaHusl yaIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaET paclpeelieHne €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3ynbratam oOy4eHHs] XUMUU Ha YPOBHE IeJIe N3YUdeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJsib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIeM 3IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOW  JIESITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TeIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUMHCTBO MPUPOABI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YJaIOIINXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ mzydeHuro. ColiepaHU€ CKIIAJbIBA€TCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U MOJy4YCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMUs B Hayke. M3ydeHue XUMHUU NPOUCXOAUT C MPHUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX 0000IIEHU MHUPOBO33PEHUYECKOIO XapakTepa, f3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBU 0€30MacHOTO OOpallleHHs C BEIIeCTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJI HM3YyUYEHUS XHMHUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



1. COOEP’ KAHUE OBYYEHUSA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Tpenmer xumun. Poib XMMUU B JKU3HU 4YeIOBEKa. XHUMHs B CUCTEME HayK.
Tena wu BemecTBa. DU3NYECKUE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BeniecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECei.

ATOMBI W MOJIEKYJBI. XHUMHYECKHUE dJIeMEHTBl. CHMBOJBI XUMHUYCCKUX
arieMeHTOB. [IpocThie U CI0XKHBIE BElIecTBa. ATOMHO-MOJICKYJISIPHOE YICHHE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHA MOJICKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Monb. MosnspHas Macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHECHU.

du3nyecKre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius v e¢ MPU3HAKH.
3aKOH COXpAaHEHHs] MacChl BEIIECTB. XHMMHUUYecKHe ypaBHeHus. Kiaccuduxarus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepuMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus ¢ JIabopaTOpHBIM O00OPYAOBaHUEM, U3YUCHUE U OINUCAHUE
bu3UecKuX CBOWCTB 00pa3l0OB HEOPTaHUYECKHX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTON) SABJICHUH, HAOIIOIeHUE U
OMKMCAaHWE TPU3HAKOB MPOTEKAHUS XWMHUYECKHX Peakiuil (paszokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xkee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3eNieHHss CMecei: C TOMOINBID MarHuTa, (QUIbTpOBaHUE,
BBITIAPUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONM, HaONIOJICHWE W  ONMUCaHWe  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(I1IapOCTEPKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoma. CrocoOw



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTtBOpoB B IpUpoZi€ U B KHU3HU 4desoBeka. KpyroBopot BoAbl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIACCaAMU HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXapa), O3HaKOMJIEHHe C oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpueM ¥ KaiubleM) (BO3MOXKHO  HCIIOJIb30BaHHE BHUACOMATECPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, MOIYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKuCcIANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aMbOTEPHBIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmnbl. DOHU3WYECKUI CMBICH MOPSAKOBOTO HOMEpa, HOMEpPOB NEpUoAa U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 110 ero noyoxeHur B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuTHs Hayku U npaktuku. [[. WM. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl okuceHUs U BOCCTaHOBINEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIMIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BAaHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPONPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHue oOcangka, BBIICICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapakTtepuctuka rajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, mpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue M (Pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3NUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHM B MpHpPOAE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKHE CBOWCTBA, MpUMEeHEeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoictBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KakK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHus B mpupoge. OOmue mnpeacTaBieHHs 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCEJHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEJMHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJOTBHI, H3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKAHHUsI, B3aUMOJICICTBUE KOHILIEHTPUPOBAHHOM a30THOU KHCIIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOrasa, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U HU3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbl 1 UX COEIUHEHUS).

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPATIOMUHUH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTtpus U Kanus). OKcuabl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKHUE U XUMUUYECKUE CBOMCTBA MarHusl
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U coyin kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KaJablUs, aJIIOMUHHS, [IMHKA, JKEe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasiioB MaTepuaoB (CTEKJO, CIJIaBbl METAJIOB, MOJIMMEPHBIS
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTH, KpUCTAIIINYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEPANbI, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



I11. IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTUTAlOTCSI B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHUCKUMU
COLMOKYJIbTYPHBIMA W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOlIeCTBE MpaBUJIaMU U HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT IpOIEccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOT0 OOILECTBA, CIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBBIX JOCTMIKEHHUSIX M OTKPBITUAX MHPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUWJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU NpHU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YYEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHHE M IIOCTYNKM CBOMX TOBApPHUILEH C ITO3ULIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XWMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM W COCTAaBIISIOLINE
OCHOBY I TOHMMAaHHUS CYITHOCTH HAyYHOW KapTHHBI MHpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aUMOCBS3AX 4YEIOBEKA C
MPUPOIHON CPENOH, O POJIM XMMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBbIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMbIe Uil OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
M03HABATENIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HMCCIEI0BATENbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPAKTUUYECKOMY U3yUYEHHUI0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHWE K TMPUPOJIE KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMMU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MpeAMETOB (GOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (OPM MPEACTABJICHUS, MMOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTHUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UHPOPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXJaemMoll  TeMbl, (OPMYIHPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (J1ab0paTOpHOro OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIBHO ONPENENATh LEIN JACSITEIBHOCTH, IUIAHUPOBAThH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUM TNPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUH 3a1aHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuiecKkue JUisi TPEeAMETHOW o0nacth «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIONTUXCSI YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMEUICHUs, peaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KaTMOH, aHUOH, PACTBOP, MAaccoBasi JOJis BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TEPHOJBI, COOTHOCHTh OOO3HAYEHHUS, KOTOPHICE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJ1acCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

CIeOBaTh  NpaBWIaM  TOJIB30BAaHUS ~ XUMHUYECKOM  MOCyIoOH |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yueHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEILHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHYECKOM peaKkUuuu, MPEAeIbHO JOIyCTUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WMOHHAsg, METAUIMUecKasi) B HEOPTraHWYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIHUCHhIBAaTh U XapaKTepHU30BATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJiblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPAaBHEHUSI BJIEKTPOIUTHYECKOW JTUCCOLMAIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIMii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOTO »J3JIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMH 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



IV. TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HanmeHoBaHme pa3ieioB u Kosmmiectso uacon DaeKTpoHHbIE (HH(POBHIE)
n/n T€M MPOrpaMmabl Bcero KonTtpoJsbHbie IIpakTHyeckune o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
19 BemntecTBa 1 xumMmdeckue 15 1 bu6nmorexa LIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmmnoreka HOK
' 00 oKcuIax https://m.eds00.ru/7f41837c
Bonopoa. ITonstue o kucinorax bubmmnoreka HOK
2.2 8 1
U COJIIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK
' OCHOBAHHUSX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COECIUHEHUN https://m.edso00.ru/7f41837c
Hroro 1o pasneny 30

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1 [lepnoanueckuii 3aKoH U

7

bu6nunorexa LIOK



https://m.edsoo.ru/7f41837c
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IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBI3b.

bubnunoreka LIOK
32 ORHCIHTEN:HO- 8 2 hittps://m.eds00.ru/7f41837¢
BOCCTAaHOBUTEIIbHBIE PEAKLIUU
bub6nmmoreka [IOK
Hroro mo paszery 15 https://m.edso0.ru/7f41837c
P BHOE BheMs 3 bubnunoreka LIOK
e3P P https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
[MPOI'PAMME
9 KUIIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m K I (uudposbie)
NporpamMmel Beero OHTPOTLHLIE paKTHHeCKHE 00pa3oBaTesbHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIIuu
[ToBTOpenue u yrinyoneHue 3HaHUN bubmmnorexka HOK
11 5 1
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuoreka [IOK
' peaxiuii https://m.edso00.ru/7f41a636
DNEKTPOIUTHYECKAs JUCCOLUALIM. bubmuorexa [JOK
1.3 8 1 1
XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17

Pasnena 2. Hemerausibl 1 X COeIUHEHUSA



https://m.edsoo.ru/7f41837c
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51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpymnmsl. ["amorenst https://m.edsoo.ru/7f41a636
O011ast XapaKTEPUCTUKA XUMHUYECKUX
2.2 3J1eH1\ieHT01f VIAI-) nel. Cepa u eé 6 bubnnorexa LHOK
' PyHEL. L¢P https://m.eds00.ru/7f41a636
COEUHEHUS
OO01mas XxapaKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 bubmorexa LOK
' Py ’ ’ p https://m.edsoo.ru/7f41a636
COEUHEHUS
OO01as XxapakKTEpUCTUKA XUMUUYECKHUX
2.4 BHCHI\ieHTOIS IVA? OBl YTIEepoa U 8 bubmorexa HOK
' . TPYITHIBL. pos https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro mo pazueny 25
Pasznea 3. Mera/liibl M MX COeUHEHUA
N bubnuoreka [{OK
3.1 Obmpe cBoiicTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [{OK
3.2 Baxneiiime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
PesepBHOE BpeMst 3 bubnnorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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V. HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontposbubie IlpakTunyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Pons Xumuu B KU3HA 1 bubnuoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
paboThI B 1a00paTOpUU U TIPUEMBI bubnnoreka [JOK
3 1 1
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckast paborta Ne 2
5 «11’333 eJIeHne cﬁeceﬁ (na mpumepe 1 1 bubmmorexa [OK
a . bHuMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBApEHHON COJIN)»
bu6mmoreka [IOK
0 ATOMEL H MOIICKYTEL 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
» N P https://m.edso0o0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LHOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacwieHHEBIE
37 u HI;HaCI,I peHHLIz aCTBOPBI MH;CCOBaﬂ bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIbl: COCTaB, KJIacCU(UKAIU, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK

. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eHNE U CHCTEMATH3AIINS 3HAHUI

= . https://m.edso0.ru/00ad9ch?2
KontponbHast padota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘-ICCKI/IX 9JIECMEHTOB l(?IOHﬂTI/Ie 0 bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J51eMeHTOB [leproauueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PeszepBHbIil ypok. O60011ICHIE 1
58 CI/ICTI;MaTmZp us 3HaHI/II>'IHl / bubmmorexa LOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 no teme
59 «CtpoeHue aroma. XUMUYECKAs CBSA3b bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunorexa [JOK
60
XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
1 n
6 OFHA XUMHHCCKaT CBAD https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHasi XUMHYECKas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenossspHash XUMUYeCKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTCHUS bubnmuotexa [JOK



https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIIMTEIIM U BOCCTAHOBUTEIIH https://m.edso0.ru/00adb076
PesepBHelil ypok. O000IICHHE 1
P P \I,u bubnmoreka [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.edsoo.ru/00ad9ch2
«CtpoeHre aToMa. XUMUYECKas CBSA3bY
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Iepnonrueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKHX 3eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKHUX HJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HoOMeHKIaTypa 1 bu6mmorexa [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XMMUYECKOU CBA3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJITIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

5 «IloBTOpeHue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay

5 Knaccudukanus XuMHuecKux 1 bu6mmoreka [JOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 bubmmorexa [TOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.

bu6mmorexa [IOK
8 ®DaKTOPHI, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubmmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LHOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa HOK
s https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XVMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONISTHON KUCTOTHI bubmorexa LHOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmorexa OK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YeCcKoe bubmorexa LHOK
yAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LOK
P https://m.edso00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAJIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ae1156
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OO61me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIIIOB buGnnorexa LIOK
PP https://m.edso0.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b?2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coeuHeHNs KalbIUs bubmorexa [JOK
o I https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktrueckas padbota Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOIEI €€ bubmmorexa [TOK
Y 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmorexa [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COEZMHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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V. CUCTEMA OLEHKHU JAOCTHU/KEHHSA OBYYAIOIIUMUCHA
IINIAHUPYEMBIX PE3YJBTATOB OCBOEHHUSA OBPA3OBATEJIBHbBIX
ITPOTPAMM HA YPOBHSAX OCHOBHOI'O OBIIEI'O U CPEJHEI'O
OBIIEIO OBPA3OBAHMSA YUYEBHBIN PEIMET «XUMMSI»

Ha ypokax XWMHH OIICHMBAHHIO TOJUICKAT CIEAYIONUE Crenuduueckue
YMCHHS:

8vl0eisimb CYIIECTBEHHbBIE IPU3HAKN OCHOBHBIX XUMUYECKUX MOHATHI;

UCNOIb306aMb TIOHATHS ISl OOBSICHEHUSI OTACTBHBIX ()aKTOB U SABIICHUM;

6blOUpams OCHOBAaHUS WM KPHUTEpUU A KiIacCU(PHUKAlMA BEIIECTB U
XUMHUYECKUX PEaKITHil;

YCmanaenueams  TPUYUHHO-CICACTBEHHBIE CBA3M MEXIYy OObEKTaMU
U3YYCHUS;

npumMeHamb B TPOIECCe TO3HAHMUS IIUPOKO HCIOJb3yeMble B XHMUHU
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM (XMMMUYECKUH 3HAK — CHMBOJ 3JIEMEHTA,
XUMHYecKas (popMyIia, ypaBHEHUE XUMUYECKON peaKkium);

npeobpazo0evieams MOJICJIbHbBIE peICTaBICHUS Opu  pELIeHUH
y4eOHONO3HABATEbHBIX 33/1a4;

8bIAGNAMb U XAPAKMEPU306amy CYIIECTBEHHBIE TMPHU3HAKA HM3y4aeMbIX
BELIECTB U XUMHUYECKUX PEaKIINA;

8bINOIHAMb PACYETHI IO XUMUYECKUM (POpMYyJIaM U YPaBHEHHUSIM XUMUYECKUX
peaKkuui;

NIAHUPOBAMb U NPOBOOUMb XUMHUUYECKUN dKCIiepuMeHT. [[nst opranuzammu
TEKYIIEeTO OIICHUBAHMs 0Opa30BaTENBHBIX PE3yJIbTATOB HA YPOKaX XUMHU MOTYT
MPUMEHSTHCS:

YCMHbILL Onpoc € WCIOJIb30BAHUEM CHUCTEMBl CIELHAIbHO TMOA0OPAaHHBIX
YCTHBIX BOIIPOCOB;

NUCbMEHHbLIL Onpoc Ha OCHOBE CHCTEMBI 3aJaHUN PAa3IUYHONW THUIOJIOTHH U
YPOBHSI CIIOKHOCTH JJII OLIEHKH YCBOEHHUSI OTAENIbHBIX DJIEMEHTOB COJIEpKaHUs
KOHKPETHOM TEMbl, B TOM YHWCJE 33JaHUN, UMEIOUIMX XapaKTep «MBICIEHHOTO
IKCIEPUMEHTa», KOTOphIe TPEeOyIOT OT OO0yYaromuxcs NpPUMEHEHUs 3HaHUN B
HOBOM KOHTEKCTE WJIM JJIs PEIIeHUs] HECTaHIapPTHBIX 3a]1ad;

npakmuyeckux pabom, TO3BOJSIONIMX OICHUBATh YMEHHUS pabOTHl ¢
XUMHUYECKUMH BEIIeCTBAMH U JIaOOpaTOpHBIM O0OpYyIOBaHUEM, MPUMEHEHUE
TEOPETUYECKUX 3HAaHUHN Ha MPAKTUKE.

B cuny pasnooOpasuss GpopM M METOIOB TEKyIlee OIICHMBAHHWE YYEOHBIX
JTOCTHKEHHUH 00YJarOIIUXCs TIO3BOJISIET:

— ocymtiecTBIATh MU GepeHITMPOBAHHBINA MOAX0A K 0OYYarOIIMMCS C IENBIO
BBISIBJICHUSI MX CIIOCOOHOCTH K NMPUMEHEHHIO 3HAHUN B PA3IMYHBIX CUTYalUAX,
TOTOBHOCTU K CAMOKOHTPOJIIO U CAMOOIICHKE Pe3yIbTaTOB CBOMX JOCTHIKCHHUIA;



— BBISIBJIITh MPUYMHBI 3aTPYAHEHUNA O0YyYaromuxcs mpu padore ¢ yuyeOHbIM
MaTepHaIoM;

— CIeAWTh 3a XOJOM Tporecca oOydeHHs M TI0 Mepe HEOOXOAUMOCTH
ONEPAaTUBHO KOPPEKTUPOBaTh (OPMBI €ro OpraHU3alMHh, OCOOEHHO B YacTH
CaMOCTOATENbHOM MO3HABATEIBHOM 1EITeTbHOCTH 00yYarOIINXCS.

TemaTnyeckoe OIEHMBAHWE MPEIMETHBIX  pE3YyJbTaTOB IO  XUMHUHU
HaIIpaBJICHO HAa KOMIUIEKCHYIO OLEHKY 3HAaHUW M YMEHHI OOydaroIuxcs Mocie
3aBEpILICHUS M3YUYEHUsl ONPEJEICHHOW TEeMbl WM paszzesia yueOHOM MporpaMMbl.
OHO TOMOTaeT YUYMUTEII0 ONPEEIUTh YPOBEHb YCBOCHUS MaTepHalia U TOTOBHOCTh
oOyyaromuxcs K JajbHEeHIIeMy M3Y4eHHIO MPEIMETa, a TaKKe CKOPPEKTHUPOBATh
00pa3oBaTeIbHbIN MPOUECC AT JOCTHKEHUS JTyUIIUX pPe3yIbTaTOB.

OueHnBaHMe YCTHBIX OTBETOB

OnHOM U3 TPaJUIMOHHBIX (JOPM MPOBEPKU 3HAHUN U YMEHUH 00ydarommxcs
ABJIIETCSl YCTHBIN ompoc. K MeTogaM yCTHOTO KOHTpOJISI OTHOCSATCS: Oecena,
paccka3 y4eHHKa, OOBSICHEHHWE, KOMMEHTHUPOBAHHME TEKCTa Y4YEOHUKA, UTCHHE
CXEMBbI, COOOIlEHHE. YCTHBIA OINPOC HCIOJB3YETCS B XOJ€ Pa3IMYHBIX THUIIOB
YPOKOB, Yallle B HaYaJle YpOoKa C IeJIbl0 aKTyalu3aluu 3HaHUN, HEOOXOUMBIX AJIs
MU3YUYEHHs HOBOTI'O TEOPETUYECKOT0 MAaTEepHalla, a TAKXKE B KOHLE YpPOKa Ui
MIEPBUYHOIO KOHTPOJISI U 3aKPEIICHUS MOJYyYECHHBIX HA YpPOKE 3HAHUM. B kayecTse
OCHOBHOTO HMHCTPYMEHTApUsi YCTHOTO OITPOCa BBICTYIIAET CHUCTEMa BOIPOCOB,
IIOCTPOCHHBIX HA OCHOBE KOHKPETHBIX D3JIEMEHTOB COJEPKAHUS H3YYEHHOTO
MaTepuaia, JJM00 HOBOIO MaTepuaina, Mnojjexaliero 3akperieHuto. Coaepxanue
BOIPOCOB YYHTEJb OMNPEIENsIeT ¢ Yy4eTOM IOJArOTOBJIEHHOCTH O0YyYaroluxcs Ha
MOMEHT U3y4E€HUS COOTBETCTBYIOLIErO MaTepHaa.

[Ipu oueHMBaHUM YCTHOTO OTBETA OOYYAIOIIErocsl Ha MOCTABJIEHHBIN BOIPOC
1eJIeCO00Pa3HO MPUMEHSITH CIEAYIONINE KPUTEPHUH:

OTMeTKa «5» CTaBUTCS MPU YCIOBUH, €CITH 00YUYaOIIUNCS

— JIaeT MOJIHBIM apryMEHTUPOBAHHBIM OTBET, U3JI0KEHHBIM B ONPEACICHHOU
JIOTUYECKOM NOCJIEN0BATENBHOCTH;

— JIEMOHCTPUPYET IMOHHMAaHUE CYLIIHOCTH COOTBETCTBYIOLIMX XWMHUYECKUX
NOHSTUN, 3aKOHOB W TEOPUMN, UCHOIB3YET MX BO B3aUMOCBSI3U HJI1 OOBSICHEHUS
paccMaTpUBaEMBbIX SIBJICHUM U CBOMCTB U3y4aeMbIX BEILECTB;

— YCIIEIIHO PEANM3YET MOJYYEHHBIE PaHEE 3HAHUS U1 TOCTPOCHUS BBIBOJIOB
A 0000IIECHNUIA.

OTtMeTKa «4» CTaBUTCS NPU YCIOBHUH, €CIIH 00YUaIOIIUNCS:

— JlaeT OTBET, JAOIYCKAIOIHMK HEKOTOPbIE HETOYHOCTHM B TOJKOBAaHUU
CYIIHOCTHU (DaKTOB U SIBICHUHN, O KOTOPBIX HJIET PEUb;

— CaMOCTOSATENIBHO YCTPaHAET UMEIOLIUECS B OTBETE HETOYHOCTH.



OtMmeTKka «3» CTaBUTCS MPHU YCIOBHUH, €CIIH 00YUAIOIIUNCS:

— J1aeT OTBET, KOTOPBIMA MO COAEPkKAHUIO B OOJBIIEH YAaCTH YIOBJIETBOPSET
TpeOOBaHUSIM K OTBETy Ha OTMETKY «4», HO JOMyCKaeT OWMOKH Tpu
UCIIOJIb30BaHUU TEOPETUUYECKOTO U (PAKTOJIOTHYECKOIO MaTepraa;

— HE JIEMOHCTPHUPYET YMEHHs II0 YCTAHOBJICHHUIO CBSA3U MEXIY H3YyYECHHBIM
paHee U HOBBIM TEOPETHUYECKUM MaTEPUATIOM;

— 3aTPYAHSETCS B IOCTPOCHUH BBHIBOJIOB U O0OOIIICHMUIA;

— JIONYLIEHHbIE OIIMOKHU UCIPABISET C TOMOLIBIO YUUTEIS.

OTMeTKa «2» CTaBUTCS MPU YCIOBUM, €CIIH 00YUAIOIIUNCS:

— J1aeT HEBEPHBIN OTBET;

— TOKa3bIBAE€T OTCYTCTBHE U 3aKOHOMEPHOCTEH 3HAHUU COOTBETCTBYIOIIHMX
TIOHSTHUM;

— HEBEPHO IPUMEHSET W3yYCHHbIC I[IOHATHSA, 3aKOHbI W TEOpHUH IS
OOBSICHEHHSI paCCMaTPUBAEMBIX SIBJIEHUI U CBOMCTB U3y4aeMBbIX BEIIECTB;

— 3aTPYAHSAETCS B MUCIPABICHUM JOIYIIEHHBIX OIIMOOK KaK CaMOCTOSITENBHO,
TaK U C MOMOIIBIO YYUTETIS.

OueHuBaHMe NMCbMEHHBIX PadoT

B mpakTuke mpemnojaBaHus XUMUU B paMKaxX TEKYIIETO U TEMaTHYECKOTO
KOHTPOJIS 3HaHWHA HWCIIOJIB3YIOTCSl Pa3MuYHbIE MHChbMEHHBIC 3amanus. [Ipu Bcem
pa3Ho00Opa3uy MUCHMEHHBIC 33JJaHUsT CXOJIHBI TT0 CBOCH I1€JICBOM HAIIPABICHHOCTH,
CYyTh KOTOPOHM 3aKIJIF0UYaeTcs B TOM, YTOOBI HE MPOCTO YCTAaHOBUTH, YTO 3HAIOT H
YMEIOT 00y4Yaronuecs, CKOJIbKO 00eCieunTh OOBEKTUBHYIO OLIEHKY TOTO, KaK U B
KaKUX B3aUMOCBSI3SIX OHM MOTYT MPUMEHSTH TMOJyYCHHbIC 3HAHUS U YMEHHS IS
aHanu3a, OOBICHEHUS U TTPOTHO3UPOBAHUS PA3TMIHOTO POJIA SBIICHUM.

OxapakTepu3yeM OCOOCHHOCTH OIICHMBAHUS HEKOTOPBIX BHJIOB 3aJaHUMH,
KOTOpbIE TPAAUIIMOHHO HMCIOJIB3YIOTCS ISl TTPOBEACHUS OIICHOYHBIX MPOIEAYp B
paMKax TEKYIIeTO ¥ TEeMaTHYECKOTO KOHTPOJIS 3HAHUMN.

XUMHMYECKHUH AUKTAHT.

XWMHYCCKHH JTUKTAHT COCTOUT U3 IMEPEYHS BOIIPOCOB, MTPOBEPSIOIINX 3HAHUS
Ha PENPOAYKTHBHOM YPOBHE, TPEOYIOMMX OBICTPBIX U KPaTKUX OTBETOB.
Hampumep: 3HaHHE CHUMBOJIOB XWMHYECKHX DJEMEHTOB, (OpPMYJ U Ha3BaHUU
BCIIECTB, TCPMUHOJIOTUHN U TIP.

[Ipn oleHHBAaHUM XUMHUYECKOTO JUKTAHTa I€JeCO00pa3HO IMPUMEHSTh
CJIETYIONTUE KPUTEPUH:

OTMeTKAa «5» CTaBUTCS TpU YCIOBHM, €CITU OOYYAIOIIMIICS BEpPHO
3anmuceiBacT ot 95 1o 100% oTBeTOB;



OTMeTKa «4» CTaBUTCS TpPU YCJIOBHM, €CId OOYy4YaloIIUHCS BEPHO
sanuceIBaeT oT 80 10 94% 0TBETOB;

oTMeTKa «3» CTaBUTCS TPU YCIOBHM, €CIAM OOYYalOIIMIICS BEPHO
3anuceiBacT oT 60 10 79% oTBETOB;

OTMEeTKA «2» CTaBHUTCS TMPU YCIOBHUU, €CJIM OOYYalOIIMICS 3aIlrChbIBacT
MeHee 60% OTBETOB.

TectupoBanne. MOXHO BBIJICTUTH OCHOBHBIC BHJBI TECTOBBIX 3a/IaHUMH,
KOTOPBIC HUCIOJB3YIOTCS I TPOBEPKH 3HAHUN M yYMECHHA OOYYarOIIUXCS TI0
pa3MYHBIM TeMaM: C BBIOOPOM OTBETa/OTBETOB (IIpeJiaracTcsi BbIOPATH
MIPaBUJILHBIC OTBET/OTBETHI M3 MIPEIJIOKCHHBIX BAPHAHTOB);

C KOPOTKHM OTBETOM (TpeOyeTcsi naTh KpaTKWil OTBET Ha BOIPOC WU
BBITIOJIHUTD 33/IaHUE B HECKOJIBKUX MPEIOKEHUSX);

Ha COOTBETCTBHUE (HYKHO YCTAaHOBUTH COOTBETCTBHE MEXKIY JJIEMEHTAMHU
JIBYX MHOKECTB);

Ha TIOCIICOBATEIBHOCTE (TpeOyeTCs pacCTaBUTh SJEMEHTHI B MPaBHILHOMN
MOCJIEA0BATEILHOCTH).

[lenecooOpa3Ho MPUMEHUTH HOPMATHBHOE JTUXOTOMHUYECKOE OIICHUBAHHE
pPE3YNbTATOB BBITIOJIHEHUSI KaXXJIOTO TECTOBOTO 3aJlaHMsl, HAIpaBJICHHOTO Ha
MIPOBEPKY YCBOCHHS OJHOTO dJIEMEHTa cojepskanus. [IpumepHas mkaia mepeBoaa
Oajsia B OTMETKY (pa3pabaThiBaeTcs B 00pa3oBaTeIbHON OpraHu3aIumn):

OTMeETKA «5» CTaBUTCS MPHU YCJIOBHUH, €clii oOydaronuiicss Habpan ot 85 1o
100% ot oOmiero yuciaa 0aJUIOB;

OTMeTKA «4» CTaBUTCS TP YCIOBHUH, €clii oOydaronuiicss Habpan ot 65 1o
84% ot oOmiero uncia 0amioB;

oTMeTKa «3» CTaBUTCA MPHU YCIOBHUH, eciii oOydaronuiicss HaOpan ot 50 1o
64% ot o01iero yucia 0amios;

OTMeETKAa «2» CTaBUTCS TPHU YCIOBUU, €CIIM OOydYaroUIMiiCs HaOpasl MeHee
50% ot oO1rero uncia 0ayuIoB.

OueHuBaHue penieHUs: pacYeTHBIX 3a1a4.

PacuerHble 3a1aun 110 XMMUH B CUCTEME OLICHUBAHMS UIPAIOT BAXXHYIO POJIb
B OILICHKE YPOBHA MMOHMMAaHMS W YCBOEHHUs MaTepuaia oOydarommmucsa. OHuU
MO3BOJIAKOT IIPOBEPUTH HE TOJIBKO 3HAHME TEOPETUYECKUX OCHOB XHMHH, HO H
yMEHUE NPHUMEHATh HMX Ha IPAKTHKE, IPOBOJUTH pPACUEThl, AaHAJIU3UPOBATH
pe3ynbTaThl W JenaTh BbIBOJBI. PacueTHble 3amauM MOTYT BKJIIOYaTh B ceOs
pelieHne ypaBHEHMIl XMMHUYECKHMX pPEakIii, pacueT Macchl, o00bema,
KOHIICHTPALIMU BEUIECTB, a TAKKE ONPEIACICHUE IPYTUX XUMUYECKUX NTapaMETPOB.



PacuetrHble 3ajauM MOMOTAlOT pa3BUBATh JIOTUYECKOE MBIIIJIEHUE, YMEHHUE
paboTaTh C JaHHBIMU U IPUMEHSITH TEOPETUUECKUE 3HAHUS HAa TIPAKTHUKE.

[Ipu oLleHMBAaHUM MMCBMEHHBIX PEIICHUN PACUETHBIX 3a/a4 PEKOMEHJYETCs
M0 BO3MOXXHOCTM Ha BCEX OJTalax MCIOIb30BaTh OOOOIIEHHBIE KpPUTEPUU
ornieHuBaHus Takux 3agaHuid B KMM OI'D (Ha ypoBHE OCHOBHOI'O OOIIEro
obopaszoBanus) u KMUM EI'D (Ha ypoBHe cpemHero ooOmiero o0Opa3oBaHHs) IIO
XUMHUH.

Pemienne pacdeTHOM 3alauyd MPEAIONAaracT BBIOJIHEHUE ONPEACICHHOM
MOCJIEIOBATEILHOCTH JIOTUUECKUX JEHUCTBUM C (U3MYECKUMHU BeTUYMHAMHU Ha
OCHOBAaHHWH COOTHOUIEHWW BELIECTB — YYACTHUKOB peakuuu. B 3aBucMMOCTH OT
YCJIOBHUSL 3a/laud  KOJUYECTBO TaKUX JIOTHYECKUX JACHUCTBUM MOXET ObITh
paznuuHbIM. [lo3TOMY IIpH OllEHMBAHWUU Ba)KHO YUUTHIBATH TO, KAK 00YYarOIIUICS
BBICTPANBAET HYKHYIO MOCIIEIOBATENBHOCTh ATUX JIEUCTBUM, U OLIEHUBATH KaXI0€
U3 BBIIIOJTHEHHBIX JCUCTBUHN, KOTOPOE OYIET SBISITHCS DJIEMEHTOM OTBETA.

OOBEKTOM OLICHUBAHUSI PEILICHUS PACUETHBIX 3a/1a4 SBJISIOTCS:

1) mpeameTHbI pe3yiabTaT — CHOPMHUPOBAHHOCTH YMEHHS MPOBOJIUTH
pacyeThl M0 YPaBHEHUIO XUMHUUECKON peaKiiui;

2) MeTrampeaIMETHbIe pe3yJabTaThl — CPOPMUPOBAHHOCTH YMEHUW CTPOUTH
JIOTUYECKUE PACCYKIEHUS, CAMOCTOATEIFHO BHIOUPATh CIIOCO0 pelIeHus] ydeOHOU
3a/1a4H.

Jlornueckue IEUCTBUS, KOTOPBIC SIBJISIIOTCS HEOOXOAMMBIMHU ISl PELICHUS
PacUETHOM XMMHUUYECKOHU 3aa4M 10 YPABHEHUIO XUMUYECKOW PEAKIINU:

1) cocraBiieHHEe ypaBHEHUSI XMMUYECKOW pEaKIuu, O KOTOPOM UAET peyb B
YCJIOBUU 3a/1a4H;

2) ompejereHue COOTHOIICHUSI KOJIMYECTBA BEIIECTB — MPOMOPIIMOHAIBHOM
3aBUCUMOCTH, KOTOpasl YCTAaHABIMBAETCS B COOTBETCTBUU C KOA(DPUIIMEHTaMU B
YpaBHEHUU PEAKIINH;

3) HaxOXJIeHNE UCKOMOM (PU3MUECKOU BEIIMYUHBI.

Kaxpnoe norudeckoe necTBue oleHUBaeTcs B 1 Oajul, cyMMapHbId Oai 3a
BEpHOE peleHue 3a1auu — 3 6aia. Takoil mpuHLIKI KPUTEPUATBLHOTO OLIEHUBAHUS
nenecoodpa3eH Ha MEPBBIX dTanax (OPMUPOBAHUS YMEHHS pEIIaTh PAaCUCTHbHIC
3amaun. B mporiecce m3ydeHuss ydeOHOTO TpenaMera «XUMHUS» HCHOJb3YIOTCS
3a/1aHus, YCJIOBUE KOTOPBIX JOMOJIHSETCS HOBBIMU 3JIEMEHTaMU 3HAaHHM, YTO
MPUBOJIUT K YBEIWYEHUIO KOJIMUECTBA YYCOHBIX JIEUCTBUN, HEOOXOAMMBIX JJIsi
peuieHust pacuetHoit 3agaun. [Ipyu 3TOM CXOJIHBIE IO CBOEMY XapaKTepy ydeOHbIe
JEHUCTBUS, HApUMEp HAXOXKJACHHE Macchl (00beMa) BEMIECTB MO H3BECTHOMY
KOJIMYECTBY BelecTBa (M HA0OOPOT), MOTYT TOBTOPSATHCS TPUMEHUTEIBHO K
HECKOJBLKMM BeIIeCTBaM. B 3ToM ciydae Takue JeHCTBUA IesIeco00pasHo
oleHuBaTh B 1 Oa.



K xpureprsm OLEHHBaHUS PELUICHUS PACYETHOM XMMHMYECKOM 3aa4v MOTYT
OBITh OTHECEHBI CIEAYIOIINE TOKA3ATENH MBICIUTEIBHON AESITEIbHOCTH:

1) moHMMaHue XMMHUYECKON CYIIHOCTH Mpouecca (COCTaBICHHE YPAaBHEHUS
XMMHUYECKOHN peaKlnn);

2) yCTaHOBJIEHUE NPONOPLHMOHAIBHON 3aBUCUMOCTU (COOTHOILEHUS) MEXIY
KOJIMYECTBOM BELIECTBA YYACTHUKOB IIPOLIECCA BO B3aUMOCBSI3H;

3) mpuUMEHEHHWE  COOTBETCTBYIOLIUMX CIIOCOOOB BBIYMCIICHUS 3aJaHHOU
($u3NYECKOM BETNUNHBI

PexoMmeHnyeTcss IpUMEHATH NTO3JIEMEHTHOE OLICHUBAHUE PEIICHUS PACUETHBIX
XUMHUYECKUX 3a7a4:

BEPHO 3aIIMCaHbl TPU JJIEMEHTA OTBETa — 3 Oaa;

BEPHO 3aIlMCaHBI 1BA dJIEMEHTa OTBeTa — 2 Oaa;

BEPHO 3aIlMCaH OJUH 3JIEMEHT oTBeTa — 1 Oa;

BCE 3JIEMEHTHI OTBETA 3aKMCcaHbl HeBepHO — 0 OasIoB.

Jns onpeneneHus ypoBHS CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCA YMEHUM
pemarb pacyeTHble XHWMHYECKHE 3aJaud MpH HU3YYEHUU KaXKIOW TEMbI
PEKOMEHYeTCsl MPOBOJIUTH KPAaTKOBPEMEHHBIE MUCBMEHHBIE PaOOThI, 3aJaHus
KOTOPOH BKJIFOYAIOT PACUETHBIE 337a4X PA3HOIO YPOBHS CIIOKHOCTH.

KpaTtkoBpeMeHHasi npoBepoyHasi padora.

[To Mepe m3ydeHus J0O0H TEMBl Kypca XUMHH TIPOUCXOJNUT «HAKOTICHUE)
3HAHWM, a TaKKe YMEHHN MPUMEHSITh UX B PA3JIMYHBIX YUEOHBIX CcUTyalrusx. B
IEJSX OLIEHKU YMEHUN MPUMEHSTh MOTYyYEHHBIC 3HAHUS B CUCTEME U B3aUMOCBS3U
11eJIeCO00pa3HO HCIONB30BaTh KpaTkoBpeMeHHble (10—15 mMuHYT) mpoBepodHbIe
paboThI, BKITFOYAIONTHE HEOOIBIIIOE KOJIMISCTBO 3aJaHU pa3HBIX THIIOB U YPOBHS
CIOXHOCTH. KpaTKkOBpeMEHHBIE TMPOBEPOUYHBIC PAOOTHI IMO3BOJSIOT OICHHUTH
chOpPMHPOBAHHOCTh HECKOJIBKUX B3aWMOCBS3aHHBIX TIOHSATHH B IpoIiecce
U3Y4YEHUSI OTIEIBHBIX MoaTeM/010K0B. KpaTtkoBpeMeHHBIE TTPOBEPOYHBIC PaOOTHI
MOTYT COJIEpXaTh 3aJlaHus, TPEOYIOIINE COCTABJICHHUS YPAaBHCHHHA XWMHYECKHX
peaknuii (HampuMep, 3aJlaHus Ha XapaKTEPUCTUKY CBOMCTB M3y4acMbIX BEIICCTB,
TCHETHYECKYI0 CBSI3b MEXKIY BEIICCTBAMHU pa3IMUHBIX KIACCOB), a TaKKe
pacueTHble XMMUAYECKHE 3aJIa4ui U JIpyrue TUIBI 3aaHui. KoinuecTBo 3aaaHuii B
paboTe 3aBUCUT OT THIIA U CJOKHOCTH BKJIIOYCHHBIX 3aJaHU W OT BPEMECHH,
OTBOJIMMOTO Ha WX BBITOJTHCHHE.

[Ipumepnas mkana mnepeBojga Oamia B OTMETKY (pa3pabaThiBaeTcsi B
o0Opa3oBaTeIbLHON OpTaHU3aInN):

O0TMeTKA «5» CTaBUTCS MPHU YCIOBUHU, €ClIM oOyuarouiics HaOpan oT 85 10
100% ot oOmiero yuciaa 0aJUIOB;



0TMeTKa «4» CTaBUTCS MPHU YCIOBUHU, €ClIM oOyuaromuiics Habpan oT 65 10
84% ot o0miero unciaa 0aios,;

0TMeTKa «3» CTaBUTCS MPHU YCIOBUHU, €clid oOyuaroiuiics Habpan ot 50 10
64% ot o01iero uncia 0aios;

OTMeTKa «2» CTaBUTCS IPH YCJIOBUH, €Ccli OOyyaromuics Habpan MeHee
50% ot ob1iero uncia 0anios.

TemaTudeckasi KOHTPOJIbHAsA padoTa.

dopMoil olleHHBaHUSI YUEOHBIX JIOCTHKEHUN B pamMKax M3y4eHUS TEMbl WIIU
paszznena Kypca XHMHUM SIBIIIE€TCA KOHTpoJbHas padota. [Ipum opranmzanuu u
JTaTbHEHIIIEM OIICHMBAHUN KOHTPOJIBHBIX Pa0OT 10 XUMHUHU CHadaa OMpeaestoTCs
MOAXO/ABl K TOCTPOSHUIO KOHTPOJBHOW PabOTHI, a 3aTeM K OTOOPY KpUTEPHUEB
OLICHMBAHUS  KaK  OTHCNbHBIX  3aJlaHuii, TaKk W  Bcell  paboThI
B IeJOM. 3aJlaHus KOHTPOJIbHOM paboThl OPHUEHTUPOBAHBI HA MPOBEPKY
OCHOBOITOJIATAIOIINX 3JIEMEHTOB COACPKAHUS Kypca XUMHUH U CPOPMUPOBAHHOCTH
MPEAMETHBIX U METANPEIMETHBIX YMEHUH oOydaroruxcs. KoHTpoasHYI0 paboTy
CJIETyeT UCTIOJIb30BaTh 10 3aBEPIICHUH U3YUYCHHS TEMBI IIEJTUKOM, & HE OT/JACIIbHBIX
noaTeM/0JI0KOB, M3y4aeMbIX Ha ypokax. [[ns KoHTposbHON paboThl oTOMpaeTcs
CaMblii 3HAYMMBIM MaTepuall TeMbl. [0 cBOeW TUMOJIOrMu 3aaHusi KOHTPOJIBbHOM
pabOThl aHAJOTUYHBI 3aJaHUSM, KOTOPHIC WCIOJB3YIOTCS TPH HM3yYCHUH
KOHKPETHBIX TEM.

Pexomennyem crenyromue KpUTEpUH JJIsi TEpeBOJa OOIIEed CyMMBI
HAYKMCJICHHBIX 0aJUIOB B OTMETKY MO MATHOAJIILHOM HIKaJIe:

OTMeETKA «5» CTaBUTCS MPH YCIOBHUH, €clii oOydaronuiicss Habpan ot 85 1o
100% ot obmiero yucia 0amIoB;

OTMeTKa «4» CTaBUTCA MpPHU YCIOBHUH, €ciii oOydaronuiicss Habpan ot 65 1o
84% ot o0mIero unciaa 0aljioB;

OTMeTKa «3» CTaBUTCS MPHU YCIOBHUH, eclii oOydaromiuiicss Habpan ot 50 1o
64% ot obmiero yucia 0amios;

OTMeTKa «2» CTAaBUTCS NPHU YCIOBUHU, €ClM OOydaromuiics Habpasl MeHee
50% ot oO1rero uncia 0ayuIoB.

OuneHka npakTH4ecKoi padoThl
BreinmonHeHue mnpakTUUeCKUX paboT mpeanojaraeT KOMIUIEKCHYIO OIEHKY
00pa30oBaTeNbHBIX TOCTHKEHUI 00y4aroIIMXCsl C YU€TOM B3aUMOCBSI3U OTAEJIbHbBIX
IIOKA3aTeJIEH.
KonTposmpyempiMu  pe3yJbTaTaMH  BBINOJHSAEMBIX JEUCTBUM  SIBIIAFOTCS
3HAHHWEBBIN U JIEATEITHHOCTHBI KOMIIOHEHTHI, KOTOPHIE TIPEICTABIICHHI B TAOIHUIIE.



Konmponupyemvle pezynomamoi 8binoansemvix 0eticmeul, ux oyeHusanue

” Onenka JlesiTeIbHOCTHBIM Onenka
3HaHUMEBBI KOMIIOHEHT
(0a/uIbl) | KOMIIOHEHT (0aIBI)
1) 3HaHue J1abOPaTOPHBIX CIOCOOOB
MOJTy4eHUs] KOHKPETHBIX BEIIECTB;
v p ’ 1) CobmroneHue  TpaBHI
3HaHHE (QU3NYECKUX M XUMHUYECKUX .
. O6e3omacHOil  paboTHl  mpH
CBOMCTB BEIIECTB, KOTOphle cieayer | 1 1
BBIMIOJTHEHUH XUMHYECKHUX
YUUTHIBATh npu BbIOOpE
OTIBITOB
HE00X0IMMOT0 crocoba ux
cobupanust
2) 3HaHue buznyeckux u
XUMHYECKHX  CBOWCTB  BEIIECTB,
KOTOpBIE CJIEYET YYUTHIBaTh MPHU 2)  CoOmroneHue  mpaBUiI
BBIOOpE HEOOXOJMMOI0o crocoba HX 1 paboTel ¢  1a0OpaTOPHBIM 1
coOupanusi (METOJaMU BBITECHEHUS 000py/10BaHUEM IPU MOHTAXKE
BO3/yXa u BOJIbI) u TS npuOOpoB
JI0Ka3aTeIbCTBA HATHYUS
MOJITyYECHHBIX BEIIECTB
3) I'pamotHOoe oOecrnieueHue
3) 3uaHue YCIOBUH MPOTEKAHUS YCIOBUN NIl MPOBEACHUSA
XUMHYECKHX MIPOIIECCOB, XUMHAYECKHX MPOIIECCOB
UCIIONB3YEMBIX JJIsi TonydeHuss u |1 (marpeBaHue peakuuoHHo# | 1
UCCIIC/IOBAHMSI CBOWMCTB  3aJJaHHBIX CMECH; U3MEILYCHHUE TBEP/IBIX
BEIIIECTB BEILIECTB; pacTBOpeHue
BEILIECTB B BOJIC U T. JI.)
4) Hcnonb3oBaHWE  XUMHUYECKOU
4) OcymiecTBienune
CUMBOJIUKH TUTST COCTaBIICHUS .
. HaOr01eHN | 3a X0JI0M
dopmyn BemiecTB M ypaBHeHuil | 1 1
nporecca, (QUKCUpPOBaHUE U
OCYIIECTBIISIEMBIX XUMHUYECKHX
o OTIMCaHHE €T0 PE3yIbTATOB
peaxui
5) ®opMmynupoBaHHE BBIBOJOB U
) PMYTHP 5) CocraBieHue oT4eTa O
00001eHu i o pe3ynbratam | 1 . 1
M IpoJielaHHON paboTe
MIPOBEJICHHBIX MCCIIEIOBAHNN

MakcuManbHbIil HTOTOBBIN 0asut: 10

OTMeTKAa 110 IATHOAUILHON IIKAJIE:
«5» — 9-10 6amoB
«4» — 7—8 6amnoB
3» — 5-6 OamioB
«2» — MeHee 5 0amoB

OueHnBaHue MPOECKTHOM U MCCIIEA0BATEIbCKON AeITeJIbHOCTH
[IpoekTHas u uccaeaoBaTeNbCKas AEATEIbHOCTh (POPMUPYET Y 00yUAIOIIHMXCSI
CITOCOOHOCTh JIEMCTBOBAThL CAMOCTOSITEILHO, WHHUIMATHBHO M OTBETCTBEHHO,
WCMOJIB3ysl NPEAMETHbIE 3HAHUS B KA4YECTBE HWHCTPYMEHTA JUISl PELICHUS
poOJIeMBl.
YueOHass mpoeKkTHass W  HUCCIeaoBaTeNbcKkas JEATeNbHOCTh  JIOJDKHA
3aBEpUIATBCA MATEPUAIBHBIM IPOAYKTOM: MAaKETOM, MOJEIbI0, OTYETHBIMU




MatepuasiamMu (B ciay4ae TPOEKTa), MUCBMEHHBIM oT4eToM (pedeparom,
AHATTITHYECKIMH MaTepUaiaMi, CTEHIOBBIM JOKJIAJIOM U JIp.).

OO0s3aTeNbHBIM YCIOBUEM INMPOEKTHON M UCCIENOBATEIBCKOU JEATEIbHOCTH
SBJIIETCSL BEJCHUE JHEBHHUKA, B KOTOPOM OTPA’KaIOTCS BCE 3TaIbl pabOThI, 3aa4n
JUIsL KaKJOTo dTala U IPOCIIEKUBACTCS aJFOPUTM pabOThl HaJ IMPOEKTOM WM
UCCIeNOBaHUEM. XOJI SKCIEPUMEHTa M €ro pe3ynbTarbl (PUKCUPYIOTCS B
IIPOTOKOJIE.

JUis  OLEHKM pe3yibTaTOB MPOEKTAa WIM HUCCIENOBaHUs HEOOXOIUMO
UCIIOJIb30BaTh 3apaHee pa3paboTaHHbIE OLIEHOYHBIE JINCTHI C BOBMOKHOCTBIO yueTa
CTETIEHU CaMOCTOSATENIbHOCTH, Y4acTHs paboTbl B TIpyHIe, COOTBETCTBUS
BBIOpaHHBIX METOJIOB, IieJieniofiaranus, (GOpMYyJIMPOBAHUS MPOOJEMBI U 3aJauu
paboThl, padOTHI C ICTOYHUKAMHU HH(POPMALIMH U TIP.

HTorosas oneHKa 10 IPOEKTY M MCCIENOBAHMIO JOJDKHA CKIIAABIBATHCS M3
CYMMBI OaJlJIOB 3a Kax /bl 3Tarl paboThI.
llapamempwl oyenusanus NPoeKMHO-UCCIe008aMENbCKUX pabom

Ne Conepxanue Kpurtepun ouennBanus Bcero 6asioB

Br160op TEMBI u pabota

1
oOyuaronierocs

(0-10)

0 — gHe 0003HaYEHA;

1 — obocHOBaHA 0-1

1.1 | AKTyanbHOCTb TEMBI

0 — gHe 0003HaUEHA;

1.2 | IlocraHOBKa IPOOIEMBI/TUITOTE3BI
1 — runore3a yeTko 0003HAUEHA

0 — He 0003HAYeHO WM IIETb HE
COOTBETCTBYET THITOTE3E;

1 - (S 078 0003HAYCHEI,
1.3 | Lenenonaranue COOTBETCTBYIOT THIIOTE3E; 0-2
2 - (S 078 0003HAYCHEI,
COOTBETCTBYIOT THIIOTE3e, 3ajadu
MOCTABIIEHBI, COOTBETCTBYIOT LIEJIH

0 — mer;

1 — Ha3zBaHO, HO HET MOAPOOHOTO
OIMCAHMUS;

2 — OMUCAaHO MOAPOOHO, AETATHLHO

1.4 | Meronsl 0-2

0 — mer;

1 — pe3ynbTaThl MPUBEACHBI, HO HE
Brimonmaenue paboTHI. | MOKa3aHO, KaK MOJy4EHBI,
Pesynbrarel. BeiBoabl 2 — ONHCaHO, KakK BBIMIOJHEHA
pabora, YETKO BBIJICIICHBI
PE3yNbTaThI, CACTAHBI BHIBOJIBI

1.5

1 — caMOCTOSITENILHOCTD;

0-2
1 — 4yeTKOCTh CTPYKTYpHI

1.6 CuHoricuc

2 3amura (0-10)

1 — IPaMOTHOCTb 51
I'pamoTHOCTB u YETKOCTh | CTPYKTYPHUPOBAHHOCTb

BBICTYIUICHUS BBICTYIUICHHUS;

2 — [I0CJIe10BATEIbHOCTh, YETKOCTb;

2.1 0-5




3 —  coumepKaTelbHOCTh,  BCE
OCHOBHOE H3JIOKEHO, CYThb pabOThI
YETKO BBIJIEJICHA

0 — He HCIIOJIL30BAJIHCE;

1 — Obum, HO OOydYarOIUICI HE
WCIIOJIB30Bal WA  HCIIOJIb30Bail
29 Hcnonb3oBanue NPE3CHTALNH, | HEYMEJIO; 02
JIEMOHCTpPAIAN 2 — TpaMOTHOE ¥  YMECTHOE
MCII0JIb30BAaHUE; MPE3CHTAIIMH W/WIIH
JIEMOHCTpAIIAH IPaMOTHEIE,
HarJsIHbIE

0 — He cMOr OTBETUTh HH HA OJUH
BOIIPOC MO TeME paboTHI;

1 — oTBeTHl HEYBEPEHHBIE, COAEPKAT
2.3 | OTBeTHI Ha BOMPOCHI omMOKH, HO 0-2
B LIEJIOM YJIOBJIETBOPUTEIIHHO;

2 — OTBETHI Ha 2—3 Bompoca 1o TeMe
MIPABUJILHBIC, YBEPECHHBIC

0 — HapyIleH periaMeHT;

0-1
1 — pernament coOnronaics

2.4 | Camoopranu3anus

PekomenayeM crenymoomue KpUTEpUU sl [epeBoja oOlel  cymMbl
HAYMCJICHHBIX 0aJJIOB B OTMETKY MO MATHOAIILHOMN IIKaJe:

OTMeTKa «5» CTaBUTCA MpPHU YCIOBHUH, €ciii oOydaronuiics Habpan ot 85 1o
100% ot obmiero uuciaa 0amIoB;

OTMeTKa «4» CTaBUTCA MpPH YCIOBHUH, €ciii oOydaronuiics Habpan ot 65 1o
84% ot o0miero urciaa 0ajljIoB;

0TMeTKa «3» CTaBUTCS TMPHU YCIOBHUH, eciii oOydaromuiicss Habpan ot 50 1o
64% ot obmiero yncia 0amos;

OTMeTKa «2» CTaBUTCS NpPHU YCIOBUHU, €ClM OOydaroluiics HaOpasl MeHee
50% ot ob1ero uncia 0anioB.
Ha ocHOBaHMM NMpUBENEHHBIX PEKOMEH 1AM B 00pa30BaTEIbHON OpraHU3aINH
MOTYT OBITh pa3pabOTaHbl U MPUHATHI CBOM KPUTEPUH OLICHUBAHUS MPOSKTHOU U
UCCIIEIOBATENLCKOM IeATEIFHOCTH 00yUYaIONTUXCS C y4eTOM OCOOEHHOCTEH
OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl, peajin3yeMoi B JaHHOU
o0pa30oBaTeIbHON OpraHu3aIuy.




VII. MPOBEPSIEMBIE TPEEOBAHUS K PE3VJBTATAM OCBOEHHUS
OCHOBHOM OBPA3OBATEJIBHOMN ITIPOT'PAMMBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA)

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TIOHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs M HEOAHOPOJHAas), BAJEHTHOCTD,
OTHOCHUTENIbHAsT aTOMHasi M MOJIEKYJsIpHas Macca, KOJIWYECTBO
BElIECTBa, MOJb, MOJSIpHAsT Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas peaKius,
KIaCCU(UKALUSA  PEAKIMH:  PEaKlMu  COCAWHCHUS,  PEaAKIHH
pa3joXKeHUs, peaklUuu 3aMelIeHUs, pPeaKkIuu OoOMeHa, 2JK30- U
SHJOTEPMUUYECKHE PEAKINH, TEIIOBOM 3(P¢EeKT peakiuu, pacTBOD,

MacCoBas 40Jd BEUICCTBA (HpOI_[eHTHaH KOHHeHTpaHI/Iﬂ) B paCTBOpC

1.2

1.3

14

1.5

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATHU H

MPUMEHSTDH 3TH IMOHATHUS MIPU OMMCAHUU BEILIECTB U UX MPEBPAILLCHUI
HCIONIb30BAaTh XUMHYECKYI0 CHMBOJHKY JJII COCTaBiCHHUS (GOpMYI
BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI

pacKkpbIBaTh  CMBICI  3aKOHOB  COXPaHEHHs MacChl  BEILECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIDHOTO YYE€HHs, 3aKOHa
ABoranpo

OTNpeNeNsiTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B OMHapHBIX

COCOAUMHCHUAX

1.6

1.7

KJaccu(UIUpOBaTh XUMHUYECKHE peakuuu (MO0 YUCIy M COCTaBy
YYacCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PGEKTY)
BBIUHCIISTH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJSIPHYIO MAaccChl

BCIICCTB

1.8

BBIUHCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa Mo (opMmyrie

COEIMHEHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PpaCTBOPC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUs — HaAOJIO/IEHUE,
U3MEPEHHE,  MOJCIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «Bakuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

paCKpeiBaTb CMBICII OCHOBHBIX XHMHWYCCKHUX TTOHSATHH: OKCHI,

KHUCJI0Ta, OCHOBaHUEC, COJIb

ONpEAEATh MPUHAAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (ONHUCHIBaTH) O0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3jIMYHBIX KJACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMHu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

IMPOrHO3NpPOBATH CBOMCTBA B€OICCTB B 3aBUCHMOCTH OT HUX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyAOH H
71ab0paTOpHBEIM O00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU TIO BBIOJTHEHHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)
MPOBOAMTDH PACU€ThI M0 YPABHEHUIO XUMUYECKON peaKkIuu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepmogmueckass cucrema
xumudeckux snemeHTtoB Jl. M. MenaeneeBa. CtpoeHHne aTOMOB.

Xumundeckas cBi3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC peaknuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX IOHATHH: SApO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJISIPHAA KOBAJCHTHAA CBA3b,
ANIEKTPOOTPHULIATEIIBHOCT, HOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

K.HaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTHI




3.3

3.4

OINKCHIBATh W XapaKTepPH30BaTh TaONM4HyI0 Gopmy Ilepmommdaeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3U4aTh IIOHSATHUS «TJIABHAS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epruoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menpeneesa:
JIEMOHCTPHUPOBATh MOHUMAHUE MTEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB OT UX TNoJNoXkeHus B Ilepuogmueckoit

CHCTEMCE

3.5

COOTHOCHTHb  0003HaueHHUs, KOTOpble HUMEITCI B  Tabiuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos .M.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4uciIo

QJICKTPOHOB M PACIIPCACICHNUC UX 10 3JICKTPOHHBIM CJ'IO?IM)

3.6

3.7

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OIIpCaACIsATL BHO XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

11

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

PacKpeIBaTb CMBICII OCHOBHBIX XHMHWYCCKHUX HOHATHH: pacTBop,
AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, DIICKTPOIUTHYECKAs] AHCCOIUAIIHS,
peaKIMu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCJIUTCIIBPHOBOCCTAHOBUTCIIBHBIC pCaKknuu, OKHUCJIHUTEIIb,
BOCCTAaHOBUTENIb, OKHCIEHHE W BOCCTAaHOBIEHHUE, aAJIOTPOIIHS,
am(doTepHOCTh, XUMHYECKass  CBs3b  (KOBaJeHTHas, HOHHAas,
MeTaJIJINYecKasi), KPUCTAJUTMUECKas pemETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKiuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKHUX MOHATHH H

MPUMCHSATH 3TU MMOHATHS ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ




1.3

COCTaBJIATh YPABHEHUS HIIEKTPOJIUTUYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

14

1.5

pacCKprIBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ

HIOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajaHca ITUX PeaKLuil
IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

Ilo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaibl U HX

COCAUHECHUA»

2.1

2.2

2.3

2.4

2.5

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(pUIecKre XUMHUYEeCKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINKUCAHUE
pUMepaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOXHOCTH HPOTCKAHUSA XUMHUUCCKHUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TOCYyAOH H
71abopaTOpHBIM O00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMUSMH IO BBIMOJIHEHUIO
1a060pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJYYEHHIO M COOMpaHUIO

ra3o00pa3HbIX BEIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAAIONINEC Ka4eCTBEHHBI COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cumamkar, cymnbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, HOHBI H3yYEHHBIX METaJIOB,

MIPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHNMYECKUX BEIIECTB

ITo Teme: «XUMHSI U OKpY:KArOIIAsl CPENA»

3.1

3.2

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3UAd METAJIIIOB

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTSIIBHON JEATCIIEHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTHU3aIINIO,
BBISIBJICHHE TPHYMHHO-CJICICTBEHHBIX CBSI3eH — JUIS  W3YYCHHS

CBOICTB BCIICCTB M XHMHUYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHBLIC




METOJABI IIO3HAHUA — Ha6J'IIO,I[eHI/Ie, HN3MCPCHUC, MOACIIMPOBAHUC,

AKCIIEPUMEHT (peajbHbIl U MBICICHHBIN)




ViIl. IIPOBEPAEMBIE QJIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Ipenver xumuu. Ponb XUMUM B JKU3HHM 4YeloBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperarHoe COCTOSTHUE

BCIICCTB

1.2

1.3

1.4

IlonsTHEe O MeTOAaxX MO3HAHUSA B XMMHUM. UHCTHIEC BEIIECTBA U CMECH. CriocoOsbl

pas3aeneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHUMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

KomnuectBo BemectBa. Moisb. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMUYECKUE SBJICHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Kiaccudukanus

XUMHUYCCKHUX peaKHI/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XYUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCY 10, ¢ TpaBUiaMu
paboTel B JabopaTopun W mpuéMaMu OOpamieHus C JabopaTOPHBIM
o0opy/soBaHHEM, H3yYe€HHE U ONUCaHWe (U3MYECKHX CBOWCTB 00pasloB
HEOPraHWYECKUX BEIIeCTB, HaOoaeHne (u3ndeckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHHUE caxapa B CTYIKE, KHUIIEHHE U KOHACHCAIUS BOJIbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SBJIEHWW, HAOMIOIEHWE W OINUCaHUE
NPU3HAKOB TMPOTEKAHHWA XWMHUYECKUX peakuuid (pa3joxkeHWe caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3oXeHHe
ruapokcuaa meau(ll) mpu HarpeBaHum, B3aMMOJEHUCTBHE Kelie3a ¢ PacCTBOPOM
comma meau(ll), n3yuenue cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
bunbTpOBaHNE, BHIMMAPUBAHUE, TUCTHILIISAIMS, XpomaTtorpadus), MpOBEICHUE

OUYHCTKHU MOBAPEHHOM conu, HAOI0IEeHUE U ONTMCAaHKE PE3YJIbTATOB MPOBEICHHUS




2.1

2.2

2.3

OTBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHe MoJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. HaxoxaeHuwe kuciaopoja B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiicTBa (peakumuu ropenus). Okcuzapl. [Ipumenenue kucimopona. CrocoObr
MOJIyYeHUsl KHUCIOpoJa B Ja00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCII0poa B mpupoe. O30H — alIoTponHas MoAU(GUKALH KUCIOpoa

TernoBoit 3P PeKT XUMUIECKOH peakiui, TEePMOXUMUYECKUE YPAaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonmopon — snmemeHT M mpocroe BemecTBo. HaxoxxaeHue Bomopona B IIPHUPOZE,
¢u3nyecKkre M XMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI IOTYYeHHUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®dusnyeckue CcBoWcTBAa BOABl. Boma kak pactBoputens. PacTBOpBI.
Haceitiennpie 1 HEHACHIIIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpuposie M B XKM3HU ueloBeka. KpyroBopor
BOJAbl B MpUpPOAE. 3arps3HEeHHE MpUPOIHBIX BoA. OxpaHa W OYHUCTKA
MIPUPOHBIX BOJT

Knaccudpukanuss Heopranmdeckux coeaunenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpazyrone. Homenknatypa okcuaoB. Dusnyueckrne M XUMHYECKUE

CBOMCTBa OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMUMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CBoMcTBa KuCIOT. Pgan axkxtuBHocTH MeTaiioB H.H. Bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknartypa coseil. @u3nuecKue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiuei

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ
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3.1

XYUMUYECKUH  OKCHEPUMEHT: KadeCTBEHHOE OIpeAeiieHHEe  COACpMKaHUs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBAaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpalleHus: ropeHus (moxkapa), 03HaKOMIICHHE C
oOpa3lilaMu OKCHJOB U ONHCAHME HX CBOMCTB, IMOJIy4eHHE, COOMpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJCHCTBUE
Bozopoaa ¢ okcuaom Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPUATIOR),
HaOmo/leHue 00pa3loB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAaHUE
OCOOCHHOCTEl pacTBOPEHHS BEWIECTB C PAa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJBI C MeTAJIaMU (HaTpUEeM U KaJbIHEeM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIIOT U INEJOYel C TOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE O00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPacKM HHJIUKATOPOB B pacTBOpax KHCIOT U IIEJ0Yel, Hu3ydyeHue
B3aumoeicTBuss okcuga meau(ll) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C
MeTallJIaMH, peakluii HeUTpaau3aluu, MoTydeHue HEPAaCTBOPUMBIX OCHOBAHHIH,
BBITECHEHHWE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
DKCIIEPUMEHTAIBHBIX 3a/lad Mo TeMe «BakHeilme Kiacchl HEOPraHUYECKHX

COCTUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanueckas cuCTEMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITNN

[lepBple TOMBITKHA KIACCH(PHUKAIMUA XUMHUYCCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX A3JEMEHTOB (IEJIOYHBbIe U IIEIOYHO3EMENTbHBIE METaJlIbI,
TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yloT amMdOoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMU4YECKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanast u JUIMHHONIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepuoasl u rpynmbl. PUZHMYECKUH CMBICI IHOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenne atomoB. CoctaB aTOMHBIX sigep. M3otomnbl. DinekTpoHbl. CTpoeHuE
AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO




3JIEMEHTA MO ero nojoxkeHuto B [lepuoaunueckoii cucrteme .. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METaJUIMYEeCKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM H TEPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku W npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b
Crenens okuciienus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoiecch

OKHCJICHMS M BOCCTaHOBJICHHI. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KIIACC

Kon

XHUMUYECKUH OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJIIIOB, B3aUMOICHUCTBHE THAPOKCHUAA LUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIFOCTPUPYIOHIUX IPUMEPBI OKUCJIUTCIIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pe€aKuun pa3jioKCHUA, COC,I[I/IHSHI/ISI)

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemectBo 1 XuMu4deckas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kaius, KalblUsi U HX
COEMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BelecTBa: BHJAbl XUMHUYECKOM CBA3U. THUNBI KPHUCTaNIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU
U BHUJA XUMUYecKol cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAas CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B PpEakKLUU BELIECTB, MO TEIUIOBOMY 3(pdeKkTy, Io
M3MEHEHMIO CTENeHEH OKHMCICHHS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,

0 y4acTHUI0 KaTaiu3atopa). OK30- W DSHIOTEPMHUYECKHE PEaKIuH,




TepMOXUMHUYECKHe ypaBHeHU. [IoHATHE O CKOPOCTH XMMHUUYECKOI peakiuu

14

1.5

[TonsiTe 00 0OpaTUMBIX M HEOOpPATUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U FeTePOreHHbIX peakiusix. [[oHaTre 0 XMMUYeCKOM PaBHOBECHU.
@DakTophl, BIHUAIIINE HAa CKOPOCTh XHMHUYECKOW pEaKkUUd M TOJOKEHHE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C MCIIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakumm noHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUsS PEaKIUii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoicTBa KHUCIOT,
OCHOBAaHMH H COJIC B CBETC TPEIACTABICHUNA OO0 3JICKTPOITHTUICCKON

AucCconnuanuu. KauecTtBeHHBIE p€aKuuru Ha HOHBI. ITonstue o TuapoJImn3e coJieit

1.7

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpua HATpHsl); MCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALUM  KUCJIOT, Iejaoded M conell  (BO3MOXKHO HCIOJIB30BaHME
BUJICOMATEPHUAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX IMPU3HAKU
MPOTeKaHMs peakuii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BhIJCIECHHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOIINX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil (FOpeHHe, peakiy pas3yioKeHUs, COeIUHEHUs);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C TOMOIIbIO KaueCTBEHHBIX peaKuil

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannsl 1 UX COeAUHEHUS

2.1

OOmass xapaktepuctuka raiaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHBIC CTeTIEHN OKucieHus:. CTpoeHne u (GU3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoJIelicTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeJI0oYaMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, MpuMeHenue. JleiictBue

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeliine XJIOpHUAbI U UX




HaXO0XJCHUE B IPUPOJIE

2.2

2.3

2.4

2.5

OO6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn oKuciaeHus. CTpoeHue u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJU(PHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHE CBoOWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢usnveckne W XUMHYECKHE CBOHCTBA. OKCHIBI CEpbl KaK IpPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakiuy, JeKale B OCHOBE MPOMBIILICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmeHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arpsi3HCHUE OKPYKAIOIICH CPEeIbl COCAMHEHUSMH Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmast xapaktepuctuka syeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IIPUPO/IE,
¢usnveckre U XUMUIeCKre cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero ¢u3nMveckue M XMMHUYECKHE CBOMCTBa, ModydyeHue M mpumeHeHue. Comu
aMMOHUA, nux (in/lanecxne n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THasl KUCIIOTA, €€ IOJyYEHHE,
¢dbu3nMvecKkue W XHUMHUYECKHE CBOMCTBa (0OlIMe Kak TPEACTaBUTENsS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M CoJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpebl COEMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaupukanuu gocdopa, GpunUeckre U XUMUYECKHE
ceorictBa. Oxcupg docdhopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosydeHue. Vcnonbp3zoBaHue ¢ochaToB B KayecTBe

MUHEPAIBHBIX YIO00OpEeHH

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIMKM, paclpOCTpaHEHHE B MNpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpupoae. OKcuasl yriaepona,
ux (uznyeckrue M XUMHUYECKHE CBOICTBa, IEHCTBHE Ha JKUBBIE OPraHU3MBL,
MOJTyYeHHE M NMPUMEHEHHE. DKOJIOTHYecKre MpoOIeMbl, CBA3aHHBIE C OKCHUIOM

yriaepona(lV); rumoresa rino0adbHOTO TOTEIUICHUS KIIMMAaTa; MapHUKOBBIN




2.6

a¢pdext. YrompHas kuciora W €€ cond, UX (UINYECKUEC U XUMHUUYECKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34HCTBE

[lepBoHayaIbHBIE TOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COEAMHEHHSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIeH, 3TaHol, IJHULEepPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormyecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOJIM B KU3HU
yejnoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckne © XHUMHUYECKHE CBOWCTBA, NOJYYCHHUE U
npuMenenue. CoenuHeHus KpemMHuUsi B mnpupoje. OO6mue mnpeacraBieHusi 00
okcuae kpemuus(1V) u kpemaueBoii kuciaore. CUIMKATHI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHLHBIC MAaTEePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUN SKCIIEPUMEHT: U3y4eHUE O0pa3loB HEOPraHWYECKUX BEILIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
HMOHBl W HaOJIOIEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COCAMHEHUI (BO3MOKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJOpPHUIOB
(rayloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO  HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MOoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI;
M3Y4YeHHE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEIACHHE
KauecTBEHHOW peakuu Ha cyab(ar-uoH U HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COEMHEHUI (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEpHANiOB), OOpa3amu
a30THBIX U PochOpHBIX yIOOpEeHUH; MmonydyeHne, cooupanme, pacro3HaBaHle U
M3Y4YeHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHMil Ha HOH
aMMOHMSI U (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THON KHCIOTBHI C MEIbIO (BO3MOXKHO
HCIOJIb30BaHNUE BHJEOMATEPHUATIOB); H3YyUYEHUE MOJENEH KPHUCTAUNINYECKUX
pemwéTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM

MPOTHBOTa3a; TOJY4YeHUE, COOMpaHHWe, PACIO3HABAHWE M HM3yYCHHUE CBOWCTB




3.1

3.2

YIJEKUCIOro rasa; IpOBeeHHWE KayeCTBEHHBIX peakuuil Ha KapOoHaT- u
CWJIMKAT-UOHbl U H3YyYEHUE IMPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMIICHHE C
MPOJYKIMEeH CHIMKATHOM MPOMBIIUIEHHOCTH, pPEUICHHE SKCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BakKHeNIIe HEMETAIJILI U UX COETUHEHUS)
MeTtaiibpl 1 UX COETUHEHUS

OO0mmas xapaKTepUCTUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux osnementoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHre MeTaiuioB. MeTainyueckast CBsi3b U
METAJUIMYeCKas KpUCTAUIMYECKas peIETKa. DJIEKTPOXUMHYECKUM  psif

HaIIpsHKEHNUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MONTy4EeHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATTFOMUHUN, OpOH3a) U UX IPUMEHEHHUE B

6BITy U IIPOMBINIJICHHOCTH

3.3

3.4

3.5

[[lenounsle MeTayuibl: nosnoxeHue B llepumonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCHUJIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xumuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYeCcKue U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanblus. BaxHeimve coenvHeHUs Kanblus (OKCHA, THUIPOKCHUI,

conu). KEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

AmoMuHMI: TonoxkeHue B llepuonmyeckol cucTeMe XMMHYECKHX SJIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B npupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB J[. 1.
MenzeneeBa; CTpOEHHWE aTOMa; HAaXOXJIEHHE B mpupoje. DPuzndeckue u
XUMHUYECKHUE cBOMcCTBa sxene3a. Okcunbl, Tuapokcuasl u conu xenesa(ll) u

xene3a(lll), mx cocras, cBOMCTBA U TTOTYUCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaUIOB U CILJIaBOB,
uX (U3NYECKUMHU CBOMCTBAMH; H3yU€HHE pE3yJIbTaTOB KOPPO3UU METaJUIOB

(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOeHHOCTEH




4.1

B3aMMOJICHCTBHSL OKCHJA KaJblUs M HaTpusi C BOAOH  (BO3MOYKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUATIOB); HMCCIICIOBAHUE CBOWCTB MKECTKOW BOJBI;
mporiecca TOpEHHsl JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBCHHBIX PEAKIUI HA HOHBI
(Maraus, Kanbhus, amomunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHUE YKCIIEPUMECHTAIBHBIX 3aj1au 1o TeMe «BaxkHele MeTaibl 1

UX COCIIMHEHHUS»
XHMHMS ¥ OKpYXaromas cpeaa

HoBble maTepuansl u TexHonoruu. BemectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momoms NMpu XUMHYECKHX O0XKOTax U

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI  3KOJIOTMYECKON  TpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxkatomen cpeast [1IK. Pons xumun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),
MPOYKTHI UX MEepepabOTKH, UX POJIb B OBITY M TIPOMBIIINIEHHOCTH

XUMUYECKUH IKCIIEPUMEHT: U3yuyeHHe 00pas3I[0B MAaTepPHANIOB (CTEKIIO, CIIJIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTepUaIbl)




IX. NMPOBEPSIEMBIE HA OI'D IIO0 XMMHMHMU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOUN
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

1

11

1.2

1.3

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

IIpencrasnenue:

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHUMAHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeH KynbTypbl M IPAKTHUYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

0 HAYYHbIX MCETOJAX IIO3HAHUSA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W UIYUCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN HJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax npodeccoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTH)KCHHSX
XUMHUYECKOH HAyKH, YTO ITO3BOJIUT OOYJAIOMIMMCS paccMaTphBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENEHOCTU
U Cc/eNaTh OCO3HAHHBIM BBIOOP XMMMH Kak MPOQUIBHOIO MpeaMeTa

MIPH MIEPEX0/I€ Ha YPOBEHb CPEHETO 001Iero o0pa3oBaHus

2.1

Bnanenue cucreMod XHMHUYECKHUX 3HAHMU H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

BaXHEHIINE XUMHWYECKHE TIOHATHSA: XUMHYECKUH OJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJMYECTBO BEILIECTBAa, MOJIb, MOJISpHAs Macca, MOJISPHBINA
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb (CpedHsis), XUMHUYecKas
peaklusi, peaKkIuud COCAMHEHMS, PEAKIUH Ppa3I0KEHHs, pPEeaKLuu
3aMeIeHUs, pPeakMi OOMEHa, TEIUIOBOM 3(PEeKT peakiuu, 3K30- U
SHJIOTEPMHUYECKHE PEAKLIMU, PacTBOp, MAccoBasi O XUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MAacCOBasl JIOJISl U MPOLEHTHAS KOHIEHTPAIHs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHGKTpOHHBIﬁ cIIoM aroMa, aTOMHas




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[.M. MenneneeBa, 3aKOH INOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MAaTEPUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEeHUE TPOrHO3UPOBaTh BIUSHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE HHTErpUpOBaTh XMUMHUYECKHE 3HAHUS CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (Hay4yHass W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh WH(POPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3aJgad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBACHATH CBsI3b MOJOXKEHHs d1eMeHTa B Ilepuoanyeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  MEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TIOJOXEHHUS JJICMECHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U  TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenue kinaccuumpoBarh:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATpUW, Kalud, MarHui,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I1), okcuasl yrnepona (11 u 1V), kpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XHMHUYSCKUX PEAKIUH W HAXOAHUTh KOJIUIECTBO
' BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIONMNX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC C€ro CBOﬁCTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
dbenondranenna) A ONpeneNeHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
UCClIeIoOBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC 3KCTICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGI[HHCHPIﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTajiIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakiii MOHHOro OOMEHa; KaueCTBEHHbIE PEaKlMU Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HOHBI: XJOPHI-, OpOMUI-,
womua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBAThH CBA3U MCXKAY pCaJIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




X.  HEPEYEHbD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 [lepBoHavYaIbHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTele BemecTBa U cMecu. CriocoObl pasziesieHus: cMecei
1 ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKUX
' 351eMeHTOB. [IpOoCThIE U CII0KHBIE BELIECTBA.
13 Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX dlIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSIHCTBAa cocTaBa BemlecTB. OTHocuTeNnbHAs AaTOMHas Macca.
14 OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa
B COCJIMHEHUU
L5 KomuuectBo BemectBa. Monb. Momnspuas Macca. MosspHblii 00BEM Ta30B.
' B3auMocCBA3b KOIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHHULL BEILIECTBA
16 ®u3nuecKkue U XMMUYECKUE SIBIICHUA. XUMUYECKasl peakuus U €€ MpU3HAKHU.
' 3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YpPaBHEHUS
5 [Iepnonnueckuit 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. Ileprnoanueckas cucrema XxuMudeckux aemeHTos [1.1.
2.1 MenneneeBa. Ilepuoas! u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepH0/ia U TPYIIIbI JIEMEHTa
Crpoenue aromoB. CoctaB aToMHBIX siep. M3otombl. DnexTpoHsl. CTpoeHue
2.2 ANIEKTPOHHBIX  000JI0ueK aToMOB TMepBbIX 20 XMMHUYECKHUX 3JIEMEHTOB
ITepuoanueckoii cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMHYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kaus, KajblMs (paguyca aTOMOB, 3JEKTPOOTPULATEIBHOCTH,
2.3 METAIMYECKUX W HEMETAJUIMUYECKUX CBOMCTB) M HX COEJUHEHHHA B
COOTBETCTBUM C TIOJIOKEHUEM »3JIeMeHTOB B Ilepuoanueckoil cucreme Hu
CTPOEHHEM UX aTOMOB
3 Ctpoenue BemecTna
Xumuyeckasi cBsizb. KoBajeHTHas (mojisipHass U HENOJIsIpHasl)  CBA3b.
3.1 ONEeKTpOOTPULIATEIBHOCT ~ XUMUYECKUX  3J€MEHTOB.  MoHHas  cBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccudukanuss u HOMEHKJIATypa HEOPTaHWYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KajJblOWA, aJJFOMHUHUSA, KCIIC3a. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyeckrue U XUMHUYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetamwioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYEeCKHEe CBOMCTBA OCHOBaHHMM M aM(POTEpHBIX T'MAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB QJIIOMUHUA, Kene3a, [uHKa). [loayuyeHue OcCHOBaHMM U
aM(}OTepHBIX THAPOKCH]IOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT.
[Tony4yenue kucnot

OO0mre XxuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
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[Momyyenne amMmmuaka, CEpHONH M Aa30THOM KHCIIOT B MPOMBINUIEHHOCTH. O01ue

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BEILIECTB, IO TEIIoBOMY 3¢ ¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCHEHHSI M BOCCTAHOBJICHUSA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOUThL. CHIIbHBIC U clTa0ble 2JIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HU 4elnoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XYUMUYECKOE 3arpsi3HEHHE OKpYXKalolled  cpeapl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, a3ota, pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYIyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [ToHsITHE 0 KOPpO3UK METAIIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI X OT KOPPO3UHU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHayanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPHH, YKCYCHas KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




Xl. YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA OBA3SATEJ/IBHBIE YYEBHBIE
MATEPHUAJIBI JJ151 YYHEHUKA

» Xumusi: 8- kitacc: 6a30BbIM ypOBEHb: YUeOHHUK; 5-€ U3/1aHue, epepaboTaHHOe

[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3marensctBo «IIpocBemenue»

» Xumusi: 9-if kimacc: 6a30BbIN YPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOe
["a6puensn O.C., Octpoymos U.T'., CraakoB C.A. AKIMOHEpHOE 0OIIECTBO

«I/IBI[EITGJIBCTBO ((HpOCBeIHeHI/IG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

https://prosv.ru/search/?search=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+%D0%B3%D0%B0

%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD&isAutocorrectQuery=true

"TIpocsemienune" Kopnopauust Poccuiickuii yueOHUK

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET
1. HOP fKnacc https://www.yaklass.ru/

2. Poccwmiickas anexktponHas mikoia https://resh.edu.ru/

3. LECTA — s1o mudponas miargopma AJjis COBPEMEHHOM IIKOJIbI

https://lecta.ru

4. O6pasoBarenbHbIi mopTan Pemry OI'D https://chem-oge.sdamgia.ru/

5. O6pazoBarenpHbIN opTan Pernry BITP https://vpr.sdamgia.ru/

6. Typuup M.B. Jlomonocosa https://turlom.olimpiada.ru/news/436

7. Bcepoccuiickast onumuaza mkoidsHUKOB.hitps://vos.olimpiada.ru/



https://prosv.ru/search/?search=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+%D0%B3%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD&isAutocorrectQuery=true
https://prosv.ru/search/?search=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+%D0%B3%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD&isAutocorrectQuery=true
https://www.yaklass.ru/
https://resh.edu.ru/
https://lecta.ru/
https://chem-oge.sdamgia.ru/
https://vpr.sdamgia.ru/
https://turlom.olimpiada.ru/news/436
https://vos.olimpiada.ru/




